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Intersection Level of Service Analysis

Intersection level of service conditions at the study intersections were checked assuming operations of the
charter school at the project site for one and two years. The results of the level of service analysis under
project conditions for the proposed alternatives are summarized in Table 16. The results indicate that all
of the study intersections would continue operating at acceptable levels during the AM peak hour with the
addition of the charter high school under both the one year and two years alternatives. The PM peak hour
intersection levels of service would remain the same as described under background conditions, since no
additional traffic would be generated by the charter school during the PM peak hour. The level of service
calculation sheets are included in Appendix B.

It should be noted that the intersection of Cooley Avenue and Donohoe Street is projected to deteriorate
from a LOS B to a LOS C during the AM peak hour under project conditions with the charter school
alternative. This is due to the fact that the majority of the project trips are projected to use this intersection
to access the project site via Cooley Avenue. Nevertheless, all study intersections would continue to
operate at acceptable levels with the addition of the charter school trips for both alternatives analyzed.

Intersection Operations Analysis

The operations analysis indicate that the projected AM peak hour queue lengths at the study intersections
would change as follows with the addition of the charter school: At the intersection of Cooley
Avenue/Donohoe Street, the projected eastbound left-turn queue length would increase from 6 vehicles
under background conditions to 8 and 10 vehicles with the charter school in operation at the project site
for one and two years, respectively. The existing queue storage capacity for this movement would not be
sufficient to serve the projected queue length under both background and project conditions (explained in
more detail below). At the intersection of Clarke Avenue/Green Street, the AM peak hour queue length is
projected to remain the same as under background conditions, with only one vehicle, under both 1-year
and 2-year charter school alternatives. At the intersection of Cooley Avenue/Green Street, the AM peak
hour queue length is projected to remain the same as under background conditions (2 vehicles) under the
1-year charter school alternative and is projected to increase to 3 vehicles under the 2-year charter school
alternative. The projected queue lengths at both intersections with Green Street could store along the
entire length of the street. The PM peak hour queue lengths would not be affected by the project
alternative, since no additional traffic would be generated by the charter school during the PM peak hour.
The queue analysis for the charter school is summarized in Table 17 below.

The following intersection would have inadequate storage capacity under background and alternative
project conditions:

#2 Cooley Avenue and Donohoe Street

The existing maximum queue for the eastbound left-turn lane on Donohoe Street to northbound Cooley
Avenue during the AM peak hour (100 feet) is currently adequadely served by the existing storage
capacity of 120 feet. The queue length under the AM peak hour background conditions is projected to be
extended to 150 ft. (by two additional vehicles), making the existing queue storage capacity inadequate to
serve the projected queue length. The storage deficiency is projected to increase by two vehicles (to 200
ft.) and 4 vehicles (to 250 ft.) under the 1-year and 2-year project alternatives, respectively.

Hexagon Transportation Consultants, Inc.
East Palo Alto Adult School Annex Traffic Study

March 2, 2009 41



Appendix E. Traffic Report, Hexagon Transportation Consultants, March 2009

Page 54
Table 16
Project Intersection Levels of Service — Project Alternative
Background Project Conditions
Worst Worst Incr. in
Study Peak Avg. Case Avg. Case Incr. in Worst Incr. in
Number Intersection Hour Delay1 Delay2 LOS Delay1 Delay2 LOS Crit. Delay Case Delay Crit. VIC

1 Year Alternative

1 Clarke Avenue and Green Street (Unsig) AM 2.3 115 B 2.4 11.6 B 0.1 0.1 0.000
PM 2.2 111 B 2.2 11.1 B 0.0 0.0 0.000
2 Cooley Avenue and Green Street (Unsig) AM 3.8 12.2 B 4.4 13.4 B 0.6 1.2 0.000
PM 2.9 111 B 2.9 11.1 B 0.0 0.0 0.000
3 Cooley Avenue and Donohoe Street AM 18.8 B 211 C 3.3 0.043
PM 18.6 B 18.6 B 0.0 0.000
4 University Avenue and Bell Street AM 10.4 - B 10.5 B 0.0 --- 0.001
PM 12.5 B 12.5 B 0.0 0.000
2 Years Alternative
1 Clarke Avenue and Green Street (Unsig) AM 2.3 115 B 2.4 11.7 B 0.1 0.2 0.000
PM 2.2 11.1 B 2.2 11.1 B 0.0 0.0 0.000
2 Cooley Avenue and Green Street (Unsig) AM 3.8 12.2 B 5.1 15.0 B 1.3 2.8 0.000
PM 2.9 11.1 B 2.9 11.1 B 0.0 0.0 0.000
3 Cooley Avenue and Donohoe Street AM 18.8 B 23.0 C 5.8 0.085
PM 18.6 B 18.6 B 0.0 0.000
4 University Avenue and Bell Street AM 104 B 105 B 0.1 0.001
PM 12.5 B 12.5 B 0.0 0.000

Notes: (Unsig) = Existing unsignalized intersection.
'Whole intersection weighted average control delay expressed in seconds per vehicle.
The worst case delay is normally the time it would take a vehicle on the minor street of an unsignalized intersection
to make a left-turn onto the major street, expressed in seconds per vehicle.
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Table 17
Intersection Operations Analysis — Project Alternative
Cooley Ave/ Clarke Ave/ Cooley Ave/
Donohoe St Green St Green St

EBL EBL WBL
Measurement AM AM AM
Background Conditions
Cycle/Delay" (sec) 120 11.5 12.2
Lanes 1 1 1
Volume (vph) 87 99 135
Volume (vphpl) 87 99 135
Avg. Queue (veh/In.) 29 0.3 0.5
Avg. Queue2 (ft./In) 73 8 11
95th %. Queue (veh/In.) 6 1 2
95th %. Queue (ft./In) 150 25 50
Storage (ft./ In.) 120 UNL® UNL®
Adequate (Y/N) NO YES YES
Project Conditions - Charter School 1 Year Alternative
Cycle/Delay" (sec) 120 11.6 13.4
Lanes 1 1 1
Volume (vph) 127 102 172
Volume (vphpl ) 127 102 172
Avg. Queue (veh/In.) 4.2 0.3 0.6
Avg. Queue” (ft./In) 106 8 16
95th %. Queue (veh/In.) 8 1 2
95th %. Queue (ft./In) 200 25 50
Storage (ft./ In.) 120 UNL® UNL®
Adequate (Y/N) NO YES YES
Project Conditions - Charter School 2 Years Alternative
Cycle/DeIayl (sec) 120 11.7 15
Lanes 1 1 1
Volume (vph) 166 104 210
Volume (vphpl) 166 104 210
Avg. Queue (veh/In.) 55 0.3 0.9
Avg. Queue? (ft./In) 138 8 22
95th %. Queue (veh/In.) 10 1 3
95th %. Queue (ft./In) 250 25 75
Storage (ft./ In.) 120 UNL® UNL?®
Adequate (Y/N) NO YES YES

! Vehicle gueue calculations based on cycle length for signalized intersections,
and movement delay for unsignalized intersections.

2 Assumes 25 feet per vehicle queued.

% UNL = Unlimited storage capacity; vehicles can store in entire length of street.
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It should be noted that although neither the proposed adult school nor the project alternative would affect
the projected queue length for this movement during the PM peak hour, queue projections for this
movement during the PM peak hour show that the existing queue storage capacity is deficient under
existing conditions (the projected PM peak hour queue length is 350 ft. under existing, background, and
project conditions). Therefore, sufficient queue storage capacity should be provided to serve both the AM
and PM peak hour projected queues at this location.

The existing eastbound left-turn pocket at Cooley/Donohoe can only be extended approximately 150 ft.
due to the spacing of the Donohoe Street and US 101 northbound off-ramp intersection that is located just
west of the Cooley/Donohoe intersection. Therefore, the existing pocket can be extended to the adjacent
western intersection to provide an additional 150 ft. of queue storage capacity for a total of approximately
270 ft. This improvement would provide sufficient queue storage capacity to serve the projected AM peak
hour queue length. The partial removal of the center median would be required with this improvement.
Alternatively, a second eastbound left-turn lane could be provided to provide the additional queue storage
capacity required under existing PM peak hour traffic conditions. The addition of a second left-turn lane
may require the realignment of the intersection, relocation of the existing curb, and/or relocation of the
traffic signal.

Since the queue analysis projected the eastbound left-turn queue at the intersection of Cooley/Donohoe to
be deficient during the PM peak hour under existing conditions, this queue was measured in the field on
January 21, 2009. Observations of the existing queue revealed no unusual problems and the maximum
observed vehicle queue for the eastbound left-turn movement was 9 vehicles (the queue analysis
calculated approximately 14 vehicles in the queue during the PM peak hour). Even when the maximum
queue of 9 vehicles was observed, all vehicles cleared the intersection during a single signal cycle (the
signal provided sufficient green time for all vehicles in the queue to clear). It was also observed that
approximately 6 vehicles could easily store within the existing left-turn pocket, which was measured to be
approximately 120 ft. long. This confirms that the 25 ft. per vehicle assumed in the queue analysis is a
very conservative assumption. If we assumed 20 ft. per vehicle instead of 25 ft., the total queue length
under the 1-year and 2-year project alternative would be 160 and 200 ft., respectively, during the AM
peak hour. The observed queue lengths are included in Appendix F.

The difference between the calculated queue length and the observed queue length can be due to two
things: First, the method used to estimate the queue length yields a very conservative result intended for
design purposes, and second, the total eastbound left-turn movement volume was lower during the peak
hour when the queue was measured (192 eastbound left-turns during the PM peak hour) than during the
peak hour the day the intersection was counted (268 eastbound left-turns during the PM peak hour on
September 24, 2008). This is just an indication that traffic volumes for a given movement will vary from
day to day, but overall should be within the same range.

It should also be noted that this eastbound left-turn pocket will provide direct access to the approved
University Plaza project (located on the northwest quadrant of the Cooley/Donohoe intersection) via the
project’s full access driveway on Cooley Avenue and the right-in and out only access driveway along
Donohoe Street. It is anticipated that most of the traffic coming from southbound University Avenue, and
some from northbound University Avenue and US 101, would make a left-turn (or a U-turn) at this
location to access the University Plaza site. Therefore, it can be expected that even if the existing queue
storage capacity is adequate (as observed in the field), with the additional traffic from the University
Plaza project, the queue length will increase under background conditions. However, the University Plaza
traffic study report failed to analyze the adequacy of this left-turn pocket in its analysis.
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Based on the queue analysis and field observations, it is recommended that the City of East Palo Alto
monitor the eastbound left-turn pocket at the intersection of Cooley Avenue/Donohoe Street under
existing conditions and once the proposed project and/or the University Plaza project are completed. If
extension of the existing pockets is deemed necessary, each of the projects contributing to the deficiency
of the left-turn pocket should contribute in the form of a “fair share” contribution, based on their projected
effect on the extension of the queue length.

Signal Warrant Analysis

The signal warrant analysis showed that the peak-hour volume warrant would not be satisfied at the study
unsignalized intersections with the addition of the charter school project trips under both the 1-year and 2-
year alternatives. The results of the signal warrant analysis under the project alternative are summarized
in Table 18. The signal warrant sheets are included in Appendix D.

Table 18
Signal Warrant Analysis Results — Project Alternative

Warrant Met?

Existing Background 1-Year Alternative  2-Year Alternative

Conditions Conditions Project Conditions  Project Conditions
Intersection Name AM _ PM AM  PM AM PM AM PM
1 Clarke Avenue and Green Street No No No No No No No No
2 Cooley Avenue and Green Street No No No No No No No No

Note: Analysis is based on Peak Hour Warrant (Warrant 3 - Part B) in the 2006
California Manual on Uniform Traffic Control Devices (MUTCD).

Evaluation of Green Street With the Project Alternative

The operating levels of Green Street with the implementation of the charter school were checked. The
daily traffic volumes generated by the charter were estimated based on the total number of students and
faculty/staff members and the expected modes of access. It was estimated that the charted school would
generate a total of 170 daily trips the first year (85 trips made at the beginning of classes and 85 trips
made at the end of classes) and 340 daily trips the second year (170 trips at the beginning of classes and
170 trips at the end of classes).

The project traffic would represent an increase of approximately 9 and 17 percent in daily traffic along
Green Street under the 1-year and 2-year charter school alternative, respectively. The addition of the
estimated daily traffic by the proposed project alternatives would cause the level of service along Green
Street to deteriorate from a LOS C under existing conditions to a LOS D and E under the 1-year and 2-
year alternatives, respectively. According to East Palo Alto level of service standards for roadway
segments, LOS E is an unacceptable level of operation.
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In order to reduce eliminate the 2-year project alternative impact on Green Street, two approaches can be
taken: 1.) the number of students can be reduced, thus reducing the total daily trips on Green Street, or 2.)
an alternative mode of access, such as a school bus, can be implemented to reduce the total number of
trips on Green Street. It was estimated that in order to avoid impacting Green Street, the total number of
daily trips added by the project cannot exceed 270 daily trips. Based on the previous assumptions, the
charter school would need to enroll no more than 150 students if a LOS D or better must be maintained on
Green Street, assuming the 150 studens (plus faculty/staff members) would generate a total of 255 daily
trips (or 170 + 85 daily trips). Providing a school bus would effectively reduce the number of daily trips
on Green Street also. Based on the trip generation assumptions for the charter school described
previously, 100 student are expected to generate no more than 40 inbound/40 outbound trips at the
beginning and end of the school day. This is due to the expected level of carpooling. In order to reduce
the total number of daily trips generated by the 2-year alternative charter school to no more than 270 trips,
a bus that will transport at least 50 students should be provided. This would result in a reduction of
approximately 40 AMpeak hour trips (20 inbound/20 outbound), and a total daily trips reduction of 80
trips, to result in approximately 264 (260 passenger vehicle trips plus 4 bus trips) daily project trips. It
should be noted that a school bus is planned to be provided in the second year of the charter school to
minimize traffic generated by the school. The results of the daily V/C ratio analysis are summarized in
Table 19.

According to the TIRE index, 500 trips could be added to Green Street before residents would notice an
increase in traffic. The proposed project alternatives would add a total of 170 and 340 daily trips to Green
Street, under the 1-year and 2-year charter school alternatives, respectively. Based on the TIRE method,
traffic added to Green Street by the charter school alternatives would not be noticeable by the residents of
Green Street (it would not add enough traffic to exceed the threshold to trigger a change of 0.1 in the
TIRE index value). The results of the TIRE index analysis are summarized in Table 20.

Table 19
V/C Analysis of Green Street — Project Alternative

Average Daily Existing
Daily Daily Project  Plus Project
Segment Volume/a/ Capacity/b/ V/IC LOS Trips/c/ Volumes Increase V/C LOS

1-Year Charter School Alterantive
Green Street 1,958 2,500 0.78 C 170 2,128 8.7% 0.85 D

2-Year Charter School Alternative
Green Street 1,958 2,500 0.78 C 340 2,298 17.4% 0.92 E

2-Year Charter School Alternative with school bus /d/
Green Street 1,958 2,500 0.78 C 264 2,222 13.5% 0.89 D

lal Average Daily Traffic (ADT) volumes obtained from 24-hour tube counts conducted on February 11-13
along Green Street.

/bl Daily roadway capacity based on typical acceptable capacity for residential streets.

/c/ The daily project trips represent daily project traffic projections.

/d/ A minimum of 50 students were assumed to be transported to and from the school site via bus.

Hexagon Transportation Consultants, Inc.
East Palo Alto Adult School Annex Traffic Study

March 2, 2009 46



Appendix E. Traffic Report, Hexagon Transportation Consultants, March 2009

Page 59

Table 20
TIRE Methodology Analysis of Green Street — Project Alternative

Existing Conditions Project Conditions

Existing TIRE A ADT Traffic Vol. TIRE ADT Threshold
Roadway Segment ADT /a/ Index Threshold /b/ Change /c/ ADT Index Exceeded?
1-Year Charter School Alterantive
Green Street 1,958 3.3 +500 170 2,128 3.3 No
2-Year Charter School Alternative
Green Street 1,958 3.3 +500 340 2,298 3.4 No

Notes:

"ADT" = Average Daily Traffic Volume.

/al Source of existing traffic volumes: Auto-Census, 24-hour tube counts conducted from 2/11/09-2/13/09.

/bl The change in ADT threshold is the minimum daily volume increase from this scenario to the next that is needed
to cause a full 0.1 increase in the TIRE index.

/c/ The daily traffic volume change under project conditions is that which is due to new vehicular trips added by the
project. The daily traffic volume change represent daily project traffic projections.

Evaluation of Vehicular Queue Within the Project Site

Since it is expected that all charter school students would be dropped-off at the school site in the morning
and picked-up in the afternoon, an evaluation of the expected queue length within the school grounds
created by the drop-off/pick-up activity was evaluated. It was estimated that a total of 40 inbound trips to
the school site would be made in the AM peak by the students the first year and 80 inbound trips by the
second year. This would consist of vehicles driving into the site, dropping-off students and exiting the
site. The expected queue length within the parking area was estimated using Poisson’s probability
distribution based on the number of vehicles accessing the site to drop-off students. Since carpooling to
the school site is anticipated, it was conservatively assumed that in the average, dropping-off/picking-up a
student would take a minute. This calculates to approximately 60 drop-offs/pick-ups at a single location
during one hour, or 30 drop-offs/pick-ups during half an hour. It is anticipated that all charter school
students would arrive at the site within half an hour of class time. Using Poisson’s probability and
assuming a steady stream of inbound traffic, the average queue would be 40/30, or approximately 1 to 2
vehicles the first year and approximately 2 to 3 vehicles the second year queued up within the parking lot,
given the above assumptions. Following the same method, it is estimated that a maximum of 2 to 3
vehicles would be queued up at a given time the first year and a maximum of 6 vehicles the second year
(the maximum queue is approximately twice the average queue). This queue could easily store within the
proposed parking area without spilling onto Green Street.
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7.
Conclusions

The potential impacts of the project were evaluated in accordance with the standards set forth by the City
East of Palo Alto level of service policy. The study included an analysis of AM and PM peak hour traffic
conditions for two signalized intersections and two unsignalized intersections. A signal warrant analysis
was conducted at unsignalized intersections.

The results of the traffic impact analysis showed that the proposed project would add approximately 45
and 46 trips to the roadway network during the AM and PM peak hours, respectively. The project would
not result in a level of service impact at any of the study intersections.

The queue analysis showed that the project would not impact the existing queue storage capacity for the
analyzed high demand turn movements. Traffic signals would not be warranted at the study unsignalized
intersections of Clarke Avenue/Green Street and Cooley Avenue/Green Street as a result of the additional
project traffic to these intersections. The proposed project would not result in the alteration of any
existing bicycle, pedestrian, or transit facilities.

The existing and projected future traffic conditions of Green Street were evaluated. Potential project
impacts on Green Street by the project were determined based on two different methodologies: (1) based
on volume-to-capacity ratio, and (2) based on the TIRE method.

Based on the surveyed ADT volume on Green Street of 1,958 vehicles and the assumed street’s daily
capacity of 2,500 vphpl, Green Street currently operates at LOS C, according to City of East Palo Alto
standards. The project traffic would represent an increase of approximately 14 percent in daily traffic
along Green Street. The addition of the estimated daily traffic by the proposed project would cause the
level of service along Green Street to deteriorate from a LOS C under existing conditions to a LOS D.
However, according to East Palo Alto level of service standards for roadway segments, Green Street
would continue to operate at acceptable levels with the addition of the project traffic.

According to the TIRE index, 500 trips could be added to Green Street before residents would notice an
increase in traffic. The proposed project would add a total of 272 daily trips to Green Street. Therefore,
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according to the TIRE index method, the increase of project traffic would not be noticeable to street
residents.

In addition, an alternative to the proposed adult school was analyzed. The proposed alternative would
consist of housing a charter high school at the project site. This would be a temporary arrangement (for a
maximum of two years) to accommodate a starting charter high school. The charter high school would
consist of a maximum of 100 students in the ninth grade plus 5 faculty/staff members the first year of
operations. Although it is not likely that the charter school would continue at the site for the second year,
in the case that it did, the school size would double serving a maximum of 200 students and 10
faculty/staff members.

The school district anticipates a high percentage of carpools and estimates no more than 40 vehicles
accessing the school site to drop-off students the first year. Based on these projections, it was estimated
that the charter school would generate a total of 85 trips during the AM peak hour, with 45 inbound and
40 outbound trips, for the first year of operations, and a total of 170 trips in the AM peak hour by the
second year of operations, with 90 inbound and 80 outbound trips.

Intersection level of service conditions at the study intersections were checked assuming operations of the
charter school at the project site for one and two years. The results indicate that all of the study
intersections would continue operating at acceptable levels during the AM peak hour with the addition of
the charter high school under both the one year and two years alternatives, according to the City of East
Palo Alto level of service standards.

The operations analysis indicate that at the intersection of Cooley Avenue/Donohoe Street, the projected
eastbound left-turn queue length would increase from 6 vehicles under background conditions to 8 and 10
vehicles with the charter school in operation at the project site for one and two years, respectively. The
existing queue storage capacity (120 ft.) is shown to be inadequate to serve the projected queue length
under background conditions (150 ft.). The storage deficiency is projected to increase to 200 ft. and 250
ft. under the 1-year and 2-year project alternatives, respectively.

It should be noted that although neither the proposed adult school nor the project alternative would affect
the projected queue length for this movement during the PM peak hour, queue projections for this
movement during the PM peak hour show that the existing queue storage capacity is deficient under
existing conditions (the projected PM peak hour queue length is 350 ft. under existing, background, and
project conditions). Therefore, sufficient queue storage capacity should be provided to serve both the AM
and PM peak hour projected queues at this location.

The existing eastbound left-turn pocket at Cooley/Donohoe can only be extended approximately 150 ft.
due to the spacing of the Donohoe Street and US 101 northbound off-ramp intersection that is located just
west of the Cooley/Donohoe intersection. Therefore, the existing pocket can be extended to the adjacent
western intersection to provide an additional 150 ft. of queue storage capacity for a total of approximately
270 ft. This improvement would provide sufficient queue storage capacity to serve the projected AM peak
hour queue length. The partial removal of the center median would be required with this improvement.
Alternatively, a second eastbound left-turn lane could be provided to provide the additional queue storage
capacity required under existing PM peak hour traffic conditions. The addition of a second left-turn lane
may require the realignment of the intersection, relocation of the existing curb, and/or relocation of the
traffic signal.

Based on the queue analysis and field observations, it is recommended that the City of East Palo Alto
monitor the eastbound left-turn pocket at the intersection of Cooley Avenue/Donohoe Street under
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existing conditions and once the proposed project and/or the University Plaza project are completed. If
extension of the existing pockets is deemed necessary, each of the projects contributing to the deficiency
of the left-turn pocket should contribute in the form of a “fair share” contribution, based on their projected
effect on the extension of the queue length.

The signal warrant analysis showed that the peak-hour volume warrant would not be satisfied at the study
unsignalized intersections with the addition of the charter school project trips under both the 1-year and 2-
year alternatives.

Green Street also was evaluated under the charter school alternative. The proposed project alternatives
would add a total of 170 and 340 daily trips to Green Street, under the 1-year and 2-year charter school
alternatives, respectively, representing an increase of approximately 9 and 17 percent in daily traffic
under the 1-year and 2-year charter school alternative, respectively. The addition of the estimated daily
traffic by the proposed project alternatives would cause the level of service along Green Street to
deteriorate from a LOS C under existing conditions to a LOS D and E under the 1-year and 2-year
alternatives, respectively. According to East Palo Alto level of service standards for roadway segments,
LOS E is an unacceptable level of operation.

In order to reduce eliminate the 2-year project alternative impact on Green Street, two approaches can be
taken: 1.) the number of students can be reduced, thus reducing the total daily trips on Green Street, or 2.)
an alternative mode of access, such as a school bus, can be implemented to reduce the total number of
trips on Green Street. Based on the previous assumptions, the charter school would need to enroll no more
than 150 students or provide a school bus that will transport at least 50 students to and from the school
site if a LOS D or better must be maintained on Green Street. It should be noted that a school bus is
planned to be provided in the second year of the charter school to minimize traffic generated by the
school.

Based on the TIRE method, traffic added to Green Street by the charter school alternatives would not be
noticeable by the residents of Green Street (it would not add enough traffic to exceed the threshold to
trigger a change of 0.1 in the TIRE index value). The analysis of the project alternative is based on the
School District’s information and projections. The school must ensure that the assumed level of
carpooling will be implemented in order to limit the amount of traffic generated by the charter school to
the anticipated number of vehicular trips. If the number of trips generated by the charter school turn out to
be higher than what was assumed, the project impacts on the transportation network could be greater than
those disclosed in this analysis.
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